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Hirao Samniazoxo and Kenjiro Takuveo: The Biochemistry of wood
decaying fungi. (Ist Report) The Bavendamm’s Reaction
and the accumulation of oxalic acid by wood
decaying fungi.
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Table | The accumulation of Oxalic acid in the acidic medium
and Bavendamm’s reaction.
G513 ERPEELTNNT 298E 8 E Bavendamm ICRS)
: Glucose
Form g:;erg:s o Gluvcose pepton medium pepton
Strain of Reaction %E(;?l?gaci di N/10 ! Colour Colour ,,_Oa%f s
rot : ‘ ;NaOH'Growth‘ of my- of'me-, b 6} yl'
7H | 14H |10H20H30H cc/2cc | celium | dium | pH el
é_rmill;ria m;llea . B I?LS 3%4 4.6 4_}_.2 3;6 0.2 43 K e 4.4 —
{3””’5“”’; japomica | pq | Fol o |46 4.2 3.6 05| B || 6 5.oi -
Auricularia Au;’icula-: .
Judae g | M 5.2°°0%59 o wm |y o |mEes 5.2k -
¥ 7 2 v o ‘ '
|
Coriolus hirsutus He 4.6 5.0 - ’
ysravsayr| H | 82 S N [ B |E@ (e
1 L.
f‘\orz;)]lusvpar%gan;emg e g.{- 4.8= t4 4&4 0.1 B B ofa| > | 4.8
\
oo g [ | 1 [adf 2993 02w [a &) 0o [o] -
Coriolus versicolor |y | M, 4.6, 4.4 5.0 0 s |l @ v 5.0 —
gorlme.z{/lus ec;odes N B ;P.YS 4.8 4—0 A;:O 0.4 1 Bofo | v |40 +
Eifvingia applanata H 4.6| 5.0 N
2% avayr | B | 3.8 48 0o e - I
P ot Vi | B Jag 0 00| [ oa] e [sd -
romiops gmose | gy | 1 [sd ] o] m [moa] e [ad -
Fomitopsis ochroleuca 5.0] 4.6 e e
Lomitopsis ochiolenca) | M 5.0 Y oo | w46 —
Fomitopsis pinicola — — 1.4 1.2
Sy v | W |5 | 7|28 22 R\ @] ry e+
Fomitopsis rhodophaea H 4.8) 4.8 . 5 & .
it = i 5.0 %1 %9 0. 5| g | 7Y (59 -
Fomitopsis sp. % :5 _ 4.2 :_5'_.8 i-.é 0.6 i B M| »o | 2.4 4
Grifola frodosa 14 4.2| 4.2 N .
—‘1ka5 » | B ! 4.4 59 %4 03 Tl B |WEe 4.0 —
Inonotus sciurinus 1L . - .
5 v =2 x 5| H g 5-0 4~8“ 4.8 0 B MKE e 4.6 —
Trpes lactews 1w | ¥ 4.6 21 %2 o3 ﬁyxw:ﬁiﬁﬂgﬁ > |48 —
Lenzites betulina Hi 4.4-! 4.8
» 4 % 7 x 5| B | 73] S e R e A
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Form (113:1;]1‘131?'.5 Glucose pepton medium G;:;g;g
Swain | of | Reaction | B acia |10 e SP00 |00 s0daye
7H [ 14H ‘105;205 30H [cc/2cc celium | dium |pH ‘Oa’é?é‘c
Phacolus Schueinitzii | g | — |~ |5 io| 4 o | ma ‘ 378[| N
e, s | 7R Bo o BRI - IS 4.2} -
I;hellinus igniarius - 1 a6 444 o WO | e | o |44 —
7 oz 2.5 - -

s, | m | W st 0| n || B ﬂui 3
Pholiola adiposa | i | B 5.0 %% o | B |m @] rv |48 —
Pholiota acruginosa |y | W 5.0 49 %% ol om| > v 50
i’fflgffmu;aiig?*fi e 5.0 4948 0| B B @] ry |48 -
};iﬁtagom)s:bet;linu; FE 3—.7 4.6 3_‘I:8 1_|:8 1.5 = B O] > | 2.4 +
I;’]leurof/us spo;oleuc:.s B 3&7 5_;‘ 4_.6 4_6 0 H B o] o+ | 5.0 —
Poria vaporaria i - 201,;1[:131;,1[-1% 6.0 =4 = G Iy A I B
AT A 18.5 R e
SR TN w2 |4-8 9% 06| m | |wme) 2d +
-S;egiur;fswilatz;m;r Bl S| T ad 380 02| W |mme| v |42 -
Soreum irsutum | | W 421349 0] | o || o -
Stereum sanginolentum| pg 3H+2 5.0 S_Ol‘ A:4 0.1 | Ty & Fv | 4.4 —
= I I I D X P P PP P
grameifs cin;abari:]z_a B gH l 4.4, 3.8 4.0 0.2 A ZKEf | A | 4.2 —
Trametes Dickinsii | 4o | 4330 s n e oal e s o+
YE‘rarrffetes ;ang;nea)r Er ;ﬂo 4.8 4.6 4.6] 0.1 :/%ﬂ/ B |Borfa] 4.4 —
?\}”"gﬂeipub;“e”; = 1 ", P D B |8 f|WHEe|s.o -
Tyromes sambuces | gy | o | aalaq (0] o] w e | o |ra s
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Table I The amount of the accumulated oxalic acid in the

(2% AMEHEC L2 70~
Baven-
Form| damm’s |Dry weight pH days N/10NaOH
. reaction of
Strain of lium
rot | 7 | 14 my/clzsu 0 | 20 | 30 | a0 | /10
days | days | 8/1°7¢¢ <
Coriolus polyzonus B H 0.128 4.6 4.0 3.8 3.8 1.0
Y RHh YV F Ry 6.5 0.172 1.3
Coriolus versicolor g | ' 0.402 | s.0| 4.8 4.6| 4.6 0
" v 3 x 7 8.2 | 0.356 0
Cortinellus Berkeleyanus H 0.195 4.8 | 4.6| 4.0| 3.8 1.8
> 1 x r 2.5 0.256 4.0 1.8
Fomitopsis annosa ! o i 0.112 5.0 5.0| 5.0] 5.0 0.1
—7‘7/2??9'-5?77‘1 0.7 .08 0.1
Fomitapsis ochroleuca B T 0.056 5.0 5.0 4.8 5.0 0.2
4 D Z x r 0.043 5.0 0.2
Fomitopsis pinicola i — — 0.112 2.4 1.6 1.2 1.2 16.0
YHEFA I 2 H 3 7.7 0.102 LT | B 11.8
Piptoporus betulinus = - | 0.042 4.8| 4.2| 3.8| 3.8 2.1
noovooAx | 9-8 | 0.021 2.1
Phellinns Hartigii - H | 0.251 5.0 5.0| 4.6| 4.4 0.1
EIVALI 2T Hh N 1.8 l 0.289 0.2
Fomitopsis rhodophaea o Ht 0.204 5.0| 4.6 | 4.6 5.0 0.2
X v =2 v x r 5.7 0.259 5.0 0.0
. . — — 0.104 1.8 1.2 1.2 1.2 44.5
Poria vaporaria ‘ . g | g
v oz ry L x| B | g2 85 0.096 DI BT | BT 45.5
| LIk
Stereum fasciatum B } —+ + 0.556 5.0 4.4| 3.4 | 3.4 1.9
F ¥ v ow 2 X i 3.3 7 0.514 4.0 0.8
Stereum frustolosum ]‘ B ‘\ — 0.304 4.8 4.0| 3.8| 3.8 2.8
hox v ow o2 x| ‘| 0.295 4.0 1.1
!
Stereum hirsutum | - W 0.345 4.8 3.6| 3.6| 34 2.0
¥ vow 2 X 7 4 0.410 3.6 1.3
Stereum sanginolentum B Hi 0.185 5.0| 4.8| 4.0| 3.6 1.8
3.2 0.133 4.0 1.3
Trametes albida " — — 0.336 5.0 3.2 | 2.4| 2.2 2.5
v 2y w 7 3 X ~ 2.8] 5 0.283 2.8
Trametes cinnabarina B H 0.106 4.8 4.4 4.2 3.8 1.7
4 = X r 3 0.102 1.7
Trametes Dickinsii " - — 0.241 4.4 1.8 1.8 1.6 7.2
x v ow r x ¥ 3 0.262 6.0
Trametes sanginea B + 0.223 4.2 4.6 | 4.4 | 4.2 0.5
t A w z r 7.5 0.215 0.3
— — 2.4 1.2 1.2 8.1
Tyromyces sambuceus 0.095 5.0 . g [ :
Sead 2y x| B s Liﬁ 0.088 Bw | B 7.2
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glucose-peptone medium by the wood-dccaying fungi.
~N 7 b RSN T B IEERRTRD)
1 | Oxali
i . xalic i
N/10KMnO,' Glucose g/100cc Oxalic acid | Colour
: acid g/1g dry Colour of mycelium l of
10 reight of .
cc/10cc ‘ Residual | Consumed| g/100cc i;;ge“u(;n | medium
0 3.16 1.84 0 — .
0 1 3.16 1.84 0 - | = & E
o | 2.37 2.63 0 — -
L35 1.75 0 — H & FE
1.0 | 3.73 27 0.036 17 .
0.8 | 3.5 75 0.028 10 El & F v
0 4.73 0.27 o — .
0 } 4.55 0.45 o - = & EAY
o | 475 | o.25 0 — | .
0 | 4.66 | 0.34 0 — | B & e
15.6 | 3.74 1.26 0.631 5.63 BHa ~FY 2 agw e
11.6 3.92 .08 0.469 4.59 Cartridge Buff fol =18t
1
2.3 4.72 0.28 0.082 1.95 |
2.1 4.09 0.91 0.075 3.57 | H & * ¥
0 | 4.10 90 0 — BEEE (FvFT) .
0 l 3.88 1.12 0 — Raw Sienna EA
0o | 4.0 0.91 0 — , .
0 L 4.05 0.95 0 . B Seoshellpink > v
43.9 2.85 2.15 1.777 | 17.08
4.7 2.8 2.13 1.809 | 18.43 H & g
|
0o | 3.29 1.71 0 —
0 ‘i 3.10 1.90 0 — = = -
0.8 | 3.25 75 0.028 0.092 | e uee !
0.5 | 3.8l 1.19 0.018 o.061 | &3 ®  Deepchrom |
2.8 2.20 0 — -
0 oo 2.38 0 — WifEi~30FE  Warm Buff -
| 3.7 1.24 0 e .
8 ‘ 2 . 38 .70 0 — : WHTRE~FEH T Chamois _
1 {
20 | 3.60 1.40 0.081 0.21 | s Avellaneous X —
2.3 | 3.8 1.19 0.08 0.8 | ~HEE &
1
0 3.74 1.26 0 — PaEERRE (2 7 v fa) 2
0 ‘l 3.67 1.33 0 — } Mars yellow BRHE
' |
7.2 3.05 1.95 0.288 1.19 |
5.8 2.93 .07 0.234 89 | = ) e
0 3.92 1.08 0 — PR (% A ~ 44 v) Cinna- | ..,
o | 407 .93 0 — mon Rufons X x4 516 | GKIRE
e}
8.0 \ 4.30 0.70 .32 3.3 | gmo sk Light Cadomium | #es
2 | 3.83 1.17 0.270 3.06
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Table | The amount of the accumulated oxalic acid by Coriolus
versicolor in the glucose-peptone medium with CaCOs.
(fi338 WeRpAL o T AERMIN 2 — XT b VARMUC NF B A Y 7 8 OFEREHRR)

‘ Dry weight | Glucose g/100cc . . Oxalic acid g/ig
Strain \ of mycelium f Oxa/ll(():oamd dry wei_ght of
‘ g/100cc | Residual Consumed | g/100ce mycelium
Coriolus versicolor 0.254 | 3.19 1.80 0.382 | 1.508
h v ZF R 0.200 3.52 1.47 0.472 : 2.360

Table  The amount of the accumulated oxalic acid by Coriolus
versicolor on 13th and 25th days.
Gfiadk 13 HHKD 25 HUICihB % 5 v 5 2 r OFEfRYETR)

13 days 25 days
Dry weightResidual Con- | | N/io | Oxalic |Residual N/10 | Oxalic
Culture of my- sumed - .
| 5 sugar | pH\KMnO‘;‘ acid sugar  pH | KMnO, acid
edium | celinm | sugar | 1
m | g/30cc | g/100cc g/100cc i cc/10cc | g/100cc || g/100cc cc/10cc | g/100ce
0.094 2.51 0.99 | 5.0 0 ol 2.103 s.o'%[ 0 0
Peptone 0.2% | 0.086 2.57 | 0.93 |5.0 0 ol 1.29 | 5.0 0 0
0.106 2.48 1.02 | 5.0 0 0 |
| 0.195 1.58 1.92 8 0 0 0 | 4.8 0 0
Peptone 0.5% | * 0.224 1.93 1.57 | 4.6 0 0 0 4.8 0 0
| 0.229 1.32 | 2.18 | 4.8 0 0
, 0.189 1.60 1.90 | 4.2 0 0 o |s.4 0 0
1;\]%51\?/6*0 1agy | 0-165 1,42 | 2.08 | 3.8 0 0 o |[5.6 0 0
4vUsD- 18701 0,203 1.46 | 2.06 | 3.8 0 o 1
|
i |
P 0.50%+ | 0245 | 1.46 | 206 | 3.6 0 ol o 5.4 o0 0
(NH,) 3504 0.250 1.63 1.87 | 3.6 0 ol 0 5.2 0 0
0.24% | 0.196 1.62 ‘ 1.68 13.8‘ 0 0 ‘
0.357 0.97 | 2.53 4.6: 0 0 f o |5.4 25 lozs
Peptone 1% | 0.383 0.58 | 2.92 | 4.6 0 o/ o0 |5.6 2.5 |0.1125
0.351 0.71 2.79 | 4.6 0 0
0.457 0.36 | 3.14 | 4.6 0 0 0 |6.2 4.2 | 0.189
Peptone 1.59% | 0.422 0.26 | 3.24 | 4.8 0 0 0 |6.0 5.4 | 0.243
0.389 0.00 | 3.50 | 4.6 0 0
0.405 0.13 | 3.37 | 4.6 0 0 0 |6.20 5.4 | 0.243
Peptone 29 | 0.406 0.19 | 3.31 | 4.6 0 0 o |6.71 6.0 | 0.270
0.422 0.41 3.09 | 4.6 0 0
0.510 0.90 | 2.60 | 4.6 0 0 o |7.6 9.5 | 0.427
Peptone 3% 0.371 1.25 1.25 | 4.6 0 0 0 7.00 7.5 0.337
0.430 0.56 2 |5.0 0 0
0.192 2,30 1.20 | 5.0 0 0 o |s5.8 8.2 | 0.369
Peptone 5% | 0.242 2.10 1.40 | 5.0 0 0 o |5.4 10.3 | 0.463
0.180 2.45 1.05 | 5.0 0 )
0.067 — — |5.6 3.5 | o.157 0o |6.0 6.5 | 0.292
0,
f’;ﬁfﬁz . 1{0) 0.056 — — |56 4.0 | 0.180 0 |6.4 6.0 | 0.270
g 0.062 — — |s5.6 4.2 | 0.189
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Résumé

The authors studied the accumulation of oxalic acid in the culture medium
by using 39 species of wood decaying fungi and found that the brown-rot fungi,
which show the negative Bavendamm’s reaction, can accumulate free oxalic
acid in the acidic medium, whereas the most of white-rot fungi, which show
the positive reaction, can not accumulate free oxalic acid. But in the alkaline
or neutral medium Coriolus versicolor, a white-rot fungus, can accumulate
oxalate.

Later one of the author, H. Shimazono, found a new enzyme which decom-
poses oxalic acid and is studying the relatiorships between the enzymic action
and the accumulation of oxalic acid.



